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EERFRINREY  IRA-S510STO01 SEMALEHRE
Pyroelectric infrared sensor Preliminary Product Specification

Date A ez ek
23-March, 2015 Approved by Checked by Prepared by

1. #EFA#E Scope
COMAERHFRE L. ARFIMERAMIERSNDGIT YRS TEBRFMELU Y
IRA-S510STOL [IZDWTHRELEFT . CORAZR LS CHERADGEICIEFANIEHEATER TSI,
BRCEYRBNELIBEICET. IXDEHENBEEEBELET,
This delivery specification is applied to a quad element type pyroelectric infrared sensor
IRA-S510STO01 used to detect infrared ray. Please contact us when using this product for any other

applications than described in the above.
Japanese description has precedence of English one when question arises regarding interpretation.

2. &2+ B & Murata Part Number
IRA-S510STO01

3. WRDMAK-~TiEH LUHEE Product figures / dimensions
3-1 ®24k-~ti% Figure / dimensions

E—— Dimension
Y N Symbol
N [mm]
‘ B|C:[D A 4.7+0.1
X 7\ ZD B 4.7+0.1
571Tab| == "N\ 3627 ¢ L8/ Optical Fitter Cy 8.0+0.1
< c > C 8.2+0.1
2
Top view D 9.2+0.2
é/ﬁ #£EH T/ Pyro-Element E 3.5+0.2
z - *@E F F 4.7+0.2
L = 3 Efi/Base G 0.45+0.05
X ﬂ —>H<E H H 13.542
T T , | 5.08+0.10
Side view J 1.5+0.1
Symbol Description
1 (Drain) Supply Voltage
2 (Source) Output
3 (Ground) Ground
Bottom view
v 20K - T m).
 BL AR TE o HFEINIAvFTT
Fig.1 Figure / dimensions Nickel-plated on terminal
® CHELUCIFEEASL2MMDILE T
DFTEELET
Ciand C; are specified on 1.2mm from
base

o | [FRTICHTHTEELFET

| is specified on base
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3-2 FHAEDEEH LU ~Ti% (S%E{E) Dimension of infrared ray receiving electrode (For reference)

ZHERD
(1.0)

ZHERA

|| #(1.0)

. ﬁ\*\ (1.0)
ZHEB — ZHEC

Ml.om Unit :mm

Top view

|

2. ZHETIE
Fig.2 Dimension of infrared ray receiving electrode

3-3 NER[EIEEHERL Internal circuit diagram

ﬁ':“_.— _o Drain
= * o Source
T
= 470pF 470pF
T ® ® o GND
3. &R E] R 48 A
Fig.3 Internal circuit diagram
3-4 HEKRIK~ADRT Mark on product body
S EImEICENFELEYS,
It has a marking on a side of the sensor.
|
. L QO3 : B &a—F Model code
XXXXXX . NEEEES Internal control number

4. ENF
Fig.4 Marking
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4. EAREESEM (EH) BELUTMEEE Basic (rated) operation conditions and performances
4-1 EKENESE M (EH) Basic (rated) operation conditions

IER EXRBEEHE(ERR) | ERE
Content Basic (rated) Notes
operation conditions
EREE &L, DrainifF-GNDIH FREID BRI ZTT .
J— 2.0to 15.0 VDC . ;
EREE I e Supply Voltage means the difference of electrical
(With circuit condition . ; .
Supply Voltage " potential between Drain terminal and Ground
shown in Fig.7) .
terminal,
FREEERE
Operating -40't0 70 °C
Temperature
range
RTFIRE EE
Storage -40t0 85 °C
Temperature
range

4-2 M EE Performances

FBELEEE1E25°C+3°CELET , (Unless otherwise noted 25°C+3°C)

Unit | Symbol | Min. Typ. Max. | Test condition

HAEE Ra Rs
Responsivity mV Re. Ro 2.3 3.3 Refer to (Note 1)

== S= -
HABE/ TV R - % - - - 10 |Refer to (Note 1)
Balance of Responsivity
ROAb/4X
White Noise mVpp | Wn - - 250 |Refer to (Note 2)
Ny ==
/AR at 25°C v Vs 0.2 - 1.5 |Refer to (Note 3)
Source Voltage

MURATA MANUFACTURING Co., LTD.
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(Note 1) HAEBEHIUVHNEE/VS X Responsivity / Balance of Responsivity

Ra'Re'Rc-RpF T i EEZELET . Ra-Re-Re-Rp are defined as below.
Ra : ZREAOGHAEE Responsivity of Infrared ray receiving electrode A
Rg : ZREBOHAEE Responsivity of Infrared ray receiving electrode B
Rc : ZHAECOHOHENEIE Responsivity of Infrared ray receiving electrode C
Rp : ZHAEDDHENEE Responsivity of Infrared ray receiving electrode D
Rave: ZHEBA~DDFHH AEIE Average responsivity of all Infrared ray receiving
electrode

ESOAIERBERIZE T, EUHIZE6ITRY BRELEZITLY, ZHEA-B-C-DENENIZD
L‘TD“J7’I’D7>7°’C°1HZ&§J‘®%§MIE€’5E‘]ELTL‘??'O iﬂ“fﬁbf:RA RB' Rc' RDo) H:Il jj %E
Ern., FREEHKICH S THABENFVREEHLET,

Effective value of signal output shall be measured using Lock-In-Amp with following
system shown in Fig.5 and with the occluded sensor as shown in Fig.6. Balance of
Responsivity shall be calculated based on formula below using measured Ry Rg Rc and Rp
value.

Eﬁ%E/<5>X/Balance Of ResponSiVity(%) = | ( RAVE'RA~D ) / RAVE | x 100

OyyAv7o7
Lock-in Amp. (NF LI5640) 1Hz
140mm
< +5V ©o [
®10mm o o o O
P [u[l 1 22uF (i) 6) (i)
Black body- - . +§ 1 |_
500K [l 2

Avoxa—7

/ Z _L_ Oscilloscope
PAlAR

AAZHLTF 3 vs8—1Hz R
Mechanical Chopper Infrared Sensor oo ®
(P (O3Ne}

H5 HAOBEBEIRTL
Fig.5 Test system of Responsivity

w

I AA
v

AN

~

=

o

Y DR MEES
Occluding Ragc side.

T oY DRecolll & S
Occluding Rgcp side.

\\&
\\\\‘

RABIE s Roifll 7 B
Measuring Ra Measuring Rp
- %
T oY DRl ZE S |_ T Y DRI ZES
Occluding Racp side. Occluding Ragp Side.
ReifIE R Rl 7E B
Measuring Rg Measuring Rc

M6 HABEBEROE YERLLE
Fig.6 Position of occluding sensor when measuring Responsivity
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(Note 2) RTA~/A4 X White Noise
BIE S Conditions for measurement

- AEER R7ISRYAIERBEERALEY,
Test circuit : Shown in Fig.7.
CRIE R E7AIERERG OUTHHF GNDifnFRIZAIELET .

Measuring Point : Across OUT and GND as shown in Fig.7.

Drain
Source
GND

RIEIRIE P O—ILFRYORA BREFOKRETRELES .
Environment : In the electrically and optically shielded box.
O 5V
Ra 21M 1.0M
=% W S [
10n
—i—>e ‘ 20n '
0—|— JOK 10p ”
| —
. |+ oz W\/_h o, QO oUT
Li224
4 Rs % 10K I
Ton 47K s %221& _‘_ 104 =
. . l_ 4 O GND

®7 R7A /4 XRE B
Fig.7 Test circuit for White Noise

(Note 3) V—RERE Source Voltage
BIEZM Conditions for measurement

-5 AR A B H8IC R RIERBEEALEYS
Test circuit : Shown in Fig.8.
AIE R : KGBIEEEREHF OUTIHHF GNDinFREZAELEY.

Measuring Point : Across OUT and GND as shown in Fig.8.
GAIEIRE CU—ILRRY RN, BREORETAELES .
Environment : In the electrically and optically shielded box.

O 5v

———— O OUT

+
LM224

Rs
TlOn 4TK
X8. V—XELBIE R
Fig.8 Test circuit for Source Voltage

O GND

MURATA MANUFACTURING Co., LTD.
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(Note 4) 1Z#18%7 4 (3%1{E) Field of View (For reference)
RERBALIL. ABMALBOVWTNIZAMERNRZILAEDHRIHETT,
Field of View means the designed value of angle that both of infrared receiving electrode A and B
can be visible.

44deg.
‘..h_ ——
= =
44deg.

[

M9 RERTHE
Fig.9 Field of View

(Note 5) £ZETc)LR(5%E) Optical Filter (For reference)
FEiBZE Transmittance : B10I1ZH1ZRLET See the graph shown in Fig.10.
E#R/EE Thickness  : 0.5mm

Transmittance of Optical Filter
100
—_— D
2 go L /
(3]
(8]
c
& o0
=
[%2)
8
S 40
1
,jg 20
N
4 5 6 7 8 9 10
K& Wave length [um]

B10. FRéHHRFEE ()
Fig.10 Transmittance of Optical Filter (example)
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5. MIREMHEE Environmental resistance performance
EHREBRE . AMICRBEDAETRIEHRIEBZAELET,
After each test, contents stated in table 1 shall be measured following method stated in chapter 4.

HEBRIER RSN HEHLE
Test item Test condition Pass/Fail criteria
=om N E EER FBEIRE 100°C+2°C, 5008FfE#E:@ & . BRI T 3R ME®R | RIDHFIEEEIZH
High temperature | SBIELZET, W9,
test After being placed at +100°C +/-2°C for 500hours and then Criteria is described
placed at ambient condition for 3 hours, test specimens shall | in table 1.
be measured.
KRR E S ER FEBIRE -40°C+2°C, 5008FfE#Z:@ % . BRI T 3RHKER
Low temperature BIELET,
test After being placed at -40°C +/-2°C for 500hours and then

placed at ambient condition for 3 hours, test specimens shall
be measured.

SREPRERER | FBEIRE 60°C+2°C. iZE 93%RH +2/-3%RHT 5008 #Z2i@
Humidity test . BIRICT MM MERAELET .

After being placed at 60°C +/-2°C and 93%RH +2/-3%RH for
500hours and then placed at ambient condition for 3 hours, test
specimens shall be measured.

B -25°C+2°C. 30min — &:R&. 30min — 55°C+2°C. 30min % 14
BY AL ER A2ILELT, 20 YRLET .

Air heat cycle test | ZM#& . HIRIZT 3HE MERAELET,

After being placed 20 times of the following cycle and then at
ambient condition for 3 hours, test specimens shall be
measured.

Cycle condition : -25°C+2°C, 30min.= Room temp. 30min.=
55°C+2°C, 30min.= Room temp

1 BEEA LRSS

Table 1. Measuring item and each Pass/Fail criteria

BIEIEB FIERZE
Measuring item Pass/Fail criteria
HAOEE MEAEICH L TEILFE20%LNTT ,
Responsivity Within +20% shift from initial value
AP
White;rNoise Max. 500mVpp
Y—REE 25°CIZHUVT. 0.2V ~ LEVOEHEANTY
Source Voltage 0.2V to 1.5V at 25°C
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48t Physical performance

REBFEBREIVEEHRR(I, AR BOAETRIEHRIBEBZAELET,
After vibration test and shock test, contents stated in table 1 shall be measured following method
stated in chapter 4.

AERIEE HAEREH ¥IEELE
Test item Test condition Pass/Fail criteria
IRENERER IRENERE 10~55Hz, £4RIE 1.5mm®DIREIZ. X,Y,Z0D 35 | R1IDFITFEEEIZHKE

Vibration test

[Z& 4% 60 MAET

After applying vibration of amplitude of 1.5mm with 10 to 55Hz
bands to plus/minus of each of 3 perpendicular directions (X, v,
z) for an hour, test specimens shall be measured.

WET,
Criteria is described
in table 1.

EHEHR SAEBEHEREICT, 100G, EAKRFEeMsD IEXFRDEE
Shock test Z. 38 (X,Y,2) DEAMIZIMAES . (1G=9.80665m/s?)
After being applied 3 impacts of 100G and 6ms in plus/minus
directions of 3 perpendicular axis (x, y, z), test specimens shall
be measured. (1G=9.80665m/s?)
[FATFHE ADURITVIRISELIZE . RE 25515°COIFATZMEIC in  | ImFISIE 75% L E
Solderability FHRIT 2~2.5mmDAEIEFE T 5205 ERLET . [FAERMTELE

After immersing to the Rosin flux, immersing terminals to 2 to
2.5mm from base of PIR sensor in solder bath of 255+5°C for
5sec +0.5sec

9, a solder
attaches to a
terminal more than
75%.

MURATA MANUFACTURING Co., LTD.
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7. 8% Packing
7-1 @%RZBE Packing configuration
LV FE(FEH A X LWD(mm) 104x75x47) &AL T, B120 &£ 3I1Z100f/1F THRELET .
100 pieces sensors shall be packed in a unit box (box size: LWD (mm) 104x75x47) as shown in
Fig.12.

«—hrLYFE
Unit box

A AN A a\

AVAVAVAVAN A' Cardboard
apapagaga %@;my

\\\\\\\\‘\\\\\‘\\\\\\\\\\\&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ Conductive sponge

12- @:%ﬁ/:m\
Fig.12 Packing configuration

7-2 BESN)L, ®R Packing label and markings

B13D &SI LY FHIZRRLET,
Indication shall be on the box as per Fig.13.

BarCode

<P> CUST PIN :

BarCode BarCode
<Q> QTY :100 <V> VENDOR:
BarCode

<1P> OURP/N :

BarCode

<1T> INSPECTION / LOT NO : ROHS-Y<B>

uuRata REH

13 BEINIL KT
Fig.13 Packing label and marking
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8. AIE Caution
8-1F#&MDMRE Limitation of Applications

BHEGITDNT, TOBEORBENARE IR EICRTERETBNAHLEDOEHICKY,
SEEENERINSUTORARTIHERLGZLTTSLY,

A— BAEAOERETUTORARICARSZFERAINLIGE. HHFIVHELIFELEVDIRE
FTHOTITETSLY,

Please avoid using this product for the applications listed below which require especially high
reliability for the prevention of defects that might directly cause damage to the third party's life,
body or property.

When this product is used for the applications listed below, we shall not be reliable for any
claims on the product.

OMZEHR QOFHHSE QBEMS OREMHIHKRE COEBEKS

©@mAteE (BEE, JIE, %) OXEBERESHS

@IFHAIEHIE OT D LB LRF DR

. Aircraft equipment

. Aerospace equipment

. Undersea equipment

. Power plant control equipment

. Medical equipment

. Transportation equipment (vehicles, trains, ships, etc.)

. Traffic signal equipment

. Data-processing equipment

. Application of similar complexity and/or reliability requirement to the applications listed in the
above

O©COoO~NOUILAWNPE

8-2 7x—)Lt—TJHEED NN Fail-safe
HBHRITHN—EBOFEESHELHZETEL, ZREEH LD -OISTEARISEYGZTT—IL
T—OHEEE LS HHILTTEL,
Be sure to provide an appropriate fail-safe function on your product to prevent a second
damage that may be caused by the abnormal function or the failure of our product.
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9.

FAE®D;EE Caution for use
9-1 E%itEF Notice in design

1)

2)

3)

BHATHEASNDGEE L. IKEEZERSNSLIGRETHEASNSIGE L BULRLZET(L
ADFRE. IKBEDER. BLU . BEXRKEFL T L TTEL, SREMED®, @R a—
DERRAEGYET,
In the case of outdoor use, suitable Optical Filter and water and humidity proof structure
should be applied.
BRIZIZELERZEALTTELY,
To prevent failure or malfunction, Please use a stabilized power supply.
BREECEMELGVNIENFEEINET DT, TROLIGKRETIEIHEALELTTEL,
Please avoid using the sensor in the following conditions because it may cause failure or
malfunction ;
a) IR OK, BRBESE) CEMMENTR (ERBAR IBRAR ZRBRIEARE) BLU.
R B TOFER,
In such a fluid as water, alcohol etc. corrosive gas (SO, Cl,, NOx etc.) or sea breeze.
b) BIRETTOEHEER,
In high humidity.
c) KEkX.BBEOAYRSANEDEHFEZITHEFITORER,
In a place exposed directly to sunlight or headlight of automobile.
d RPEERETIENHAEFITORER,
In a place exposed to rapid ambient temperature change.
e) RAE—4— IT7IVFDERZERZITHIGEFMTOER,
In a place exposed directly to blow from air-conditioner or heater.
) BOMREILHLEFITOER,
In a place exposed to strong vibration.
0) BOEMKMNHLIGEFMTOER,
In a place exposed to strong electromagnetic field.
h) HEHOBRMIT)T7RICKFIMEEBILGVEETY (AIACEF)NH LB TOER.
In such a place where infrared ray is shaded.
) WHE.HEIDRLETHEFATOER,
In such a place are charge field and static electricity field.
) T, EEa)~i)EICELAIGFTOMER,

In any other place similar to the above (a) through (i).

9-2 REHLVUMEAR Notice in handling and storage

1)
2)

3)

4)

5)

B Y DONETAINFEFLIZY EEDITELTTAL,
Optical Filter of sensor should not be scratched or soiled.
U RE, BEU, HFERICRLVERES XN TTRELY,
Strong shock should be avoided.
FEIC. BKDIRIE T CIXREET SAREMNHYET .
+HRIEFHBD L. SERATILY,
It may malfunction under electrostatics and electromagnetic field. Please use it after enough
evaluating.

HEIVC. RVEHKFOH LB TRELLZELTTEL,
Electrostatics and strong electromagnetic field should be avoided.

i FE, BEEARONOHA LI RETRELLGVDTTEL,
Sensor should be kept on conductive sponge

Rev.NEW
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6)

7

=il iR BROZVGFT, BRIAR OK, ARIFES) . BAMARX (BREARBRAR, B
FRIEYMARE) BLU. BRADFETHHEATRELLZLTTILY,

High temperature, high humidity, fluid as water or alcohol etc., corrosive gas ( SO,, Cl,, NOx
etc.) and sea breeze should be avoided.

REREL, BBEEE-10~40°C, {*EE15~85%&L . MAK6S A LRICTHERATILY,
F=. 67 AL LEZEBL-LOIETHEADEICIXAEAF T EEREZEL TR,

Store the products where the temperature and relative humidity do not exceed -10 to 40
degrees centigrade, and 15 to 85%RH. Use the products within 6 months after receiving.
Check the terminal solderability before use if the product has been stored for more than 6
months.

9-3 R%MF  Notice in mounting

1)

2)

3)

4)

mFDIFAERFIE, STHRIFAETITO>TTSELY,

Please perform the soldering of the terminal with an iron point solder.

IHFDIFAFZRITFIE. TESEITTIEOLATOTTELY,

BARMICETROHLETITOTTILY,

Please mount the soldering of the terminal as quick as possible. Specifically, please go in the
range of follows.

[FA=DITHIRE 350°C
iron point temperature : 350 degree C
I FRITMALDRS S|
Terminal length from stem time
1~ 3mm 14 FRIZDE 3N
1to 3mm Less than 3sec by a terminal
3mmi Lk 147 FrIZDE 107 UKW
Over 3mm Less than 10sec by a terminal

IIVDARIE BRERTE 0.2WN U TDKBEDIOEZHERTEL,

Please use the flux which has a water-soluble thing less than chlorine content 0.2% by weight.
FAFEFFEDTIZVIRIE ZERIZBRELTTEV, F+HALIEEE. RBEZFEDRREALLGYF
ER

Please completely remove the flux after the soldering. When you are insufficient, it causes the
malfunction.

KEHR(F, —ETLREZBA-SRKEIZHDE, FEEROVERELAGGYET,
LIMALHRELBEOEHEZHBZRENMOLLENEIITEELTTSEL,

X Please follow soldering conditions described in the specification.
This product can permanently stop operating if the piezoelectric (pyroelectric)
characteristic is decreased due to excessive heating.
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10.

1)

2)

3)

AEFELN Note

CERICELTIE, EHERICEEINKETRIFHELTTEL,

Please make sure that your product has been evaluated in view of your specifications with our product
being mounted to your product.

LERELAMALHREDLEENBTTERL TEALLZLTTELY,

You are requested not to use our product deviating from this product specification.

e (d, A5E RETOMOEMERICE, REIICETSERNBIEZRETIHILIEBEUTIELGLE
DEFLTHEYET . - T 3L EAEREShI-ChoiiEMIC. MBERIE. PL. TEBE. &
HEBGEIIANSEHDOEBEFEOHEICET HRENHHIGE X, BEELBITBHESE TV LEE
T INODFRIFEITDEELTIE, AIEIMEIERZNELGEICEVVTEBRLBLWV-ZE(BELLE
ED

We consider it not appropriate to include any terms and conditions with regard to the business transaction
in the product specifications, drawings or other technical documents. Therefore, if your technical
documents as above include such terms and conditions such as warranty clause, product liability clause,
intellectual property infringement liability clause, or export control clause, they will be deemed to be
invalid.
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25/10/2014 NEW I.Okada T.Oba
XN T4 E— =174
13/02/2015 A All Eh— D= I.Okada T.Oba
* To unify transcription for Japanese word.
P.1 -TElCl—>~H&lC U TCIRBICER
3-1 ik-~Ti& -<TiETJ1Bm
Figure / “HARE &Y FMISRY F 8
dimensions *Change from “C”to “C;” and “C.” .
*Add “J”
To show more details of dimensions.
P.2 ‘RDEE
3-2 RAMOE | BHETAOHMETS 1
EHKIUTE(S | *Change the figure.
%) Dimension | To show more details of dimensions.
of infrared ray
receiving
electrode (For
reference)
P.2 ‘RDEE
3-3 NEBEIERHE RNEBE BB R Z ISR T =8
FX Internal circuit | *Change the figure.
diagram To show more details of Internal circuit
diagram.
P.3 - AEEDMax [EZHIBR
4-2 1kgE ok () = o)
Performances TE _EASYRSRS D HIER
********0) 1-: &)
*Delete the Max. of Source Voltage.
TO *kkkkhkhk
*Delete the Warm-up Time.
TO *kkkkkk
P.4 ‘X6 HABEBRIEROEV Y BIELLED
(Note 1) HAE | ;&M
ERFIUVHNE | AEEHRIZT 20
ENFUR *Add Fig.6 Position of occluding sensor
Responsivity / when measuring Responsivity.
Balance of For clear of how to be.
Responsivity
P.5 - F11876.5dB(67001%) D XK L ZHI bR
(Note 2) TRT A | wrmssidior 1) = i
JA4X White E7TRIAN/AXBIEREDER
Noise sk (1) f= o
*Delete Gain 76.5dB(x6700)
TO *kkkkkkkkkkkkk
*Change the Fig.7 Test circuit for White
Noise.
TO *****************.
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P.5 ‘8. V—RBERIEEEEDIENM
(Note 3) V—RE | AIEEBDELHEA>IT=8
[£ Source *Add Fig.8 Test circuit for Source Voltage.
Voltage To show the circuit for Source Voltage
P.9 ‘13 @EIRNIL. RRDERE
72 BRIV, | REDBEBICH—T 50
& Packing *Change Fig.13 Packing label and
label and marking.
markings To unify in the present standard.
P.11 HERHAADER
9-1 E&EtEF ECHAAY oY b ol )
Notice in design | *Add “SO,” in Japanese sentence.
3)a) Because there was no transcription.
P.12
9-2 REBIVE
FABF  Notice in
handling and
storage 6)
P.12 R FIRITOLDRE HEBEREDIEBR
0-3 EiEHE e AVAYi\SoY b el )
Notice in *Add the Terminal length from stem “1 to
mounting 2) 3mm”.
Because there was no transcription.
2032015 | P | BESECHE | MERBRX350NSBERE |Okada | T.Oba
NEW | g3 IRA-S510STO1ICZEEL , FIERT
New by M.P. part | Change the P/N to M.P. P/N;IRA-S510STO01
number from trial P/N; IRX-350.
P3 o, O, =
4l BAE g | O~ CEA0~HI0CAKE
HEFARESE | REIRDAE
Operating *Change to —40 to 70°C from -25 to 55°C
Temperature Because of mistake.
range
(Y15)
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